Objective: To review recent developments in alexithymia theory and research that are relevant to the field ofpsychosomatic medicine.
alexithymia construct itself was established. Over the past decade, however, measurement-based and experimental studies have yielded considerable empirical support for the validity of the alexithymia construct (3) (4) (5) . In addition, the development of the Toronto Alexithymia Scale (TAS) and the revised Twenty-Item Toronto Alexithymia Scale (TAS-20) provided reliable and valid methods for measuring the construct (6) (7) (8) ; these self-report scales have been crossvalidated in diverse cultures and are now the most widely used measures of alexithymia (3, (9) (10) (11) (12) (13) .
The validation and measurement ofthe alexithymia construct have been described in detail in several previous contributions (3, 4, 14, 15) ; this review focuses on research and theoretical developments over the past decade that are relevant to psychosomatic medicine. With a few exceptions (which will be noted), I will include only studies that used the TAS or TAS-20 to measure alexithymia.
What Is Alexithymia?
The alexithymia construct encompasses a cluster ofcognitive and affective characteristics that were observed initially among patients with classic psychosomatic diseases and later also among patients with substance use disorders, posttraumatic stress disorders, and eating disorders (1-3). As defined by Nemiah, Freyberger, and Sifneos (2) , the salient features of the construct are: 1) difficulty identifying and describing subjective feelings; 2) difficulty distinguishing between feelings and the bodily sensations of emotional arousal; 3) constricted imaginal capacities, as evidenced by a paucity of fantasies; and 4) an externally oriented cognitive style.
According to a recent theoretical proposal, the features comprising the alexithymia construct reflect deficits in the cognitive processing and regulation of emotions (3) . This idea is based on the generally accepted view that emotional responding and emotion regulation in humans involve 3 interrelated systems-neurophysiological (largely autonomic nervous system and neuroendocrine activation), motor-expressive (for example, facial expressions, changes in posture, and tone of voice), and cognitive-experiential (subjective awareness and verbal reporting of feeling states) (16) . The regulation of emotions involves reciprocal interactions among these 3 systems; in addition, an individual's social interactions provide interpersonal emotion regulation that may be supportive or disruptive (16) (17) (18) (19) (20) . Indeed, social interactions, language, dreams, fantasy, play, crying, smiling, and ego defense mechanisms all playa role in emotion regulation, as does afferent feedback from peripheral autonomic activity and the musculoskeletal system.
The characteristics that comprise the alexithymia construct reflect deficits both in the cognitive-experiential component of emotion response systems and at the level of interpersonal regulation of emotion. Unable to identify accurately their own subjective feelings, not only are individuals with high degrees ofalexithymia limited in their ability to reflect on and regulate their emotions, but they also verbally communicate emotional distress to other people very poorly, thereby failing to enlist others for aid or comfort. In tum, the lack of emotion-sharing may contribute to the difficulty in identifying emotions. The constricted imaginal capacities of highalexithymia individuals limit the extent to which they can modulate emotions by fantasy, dreams, interests, and play (3, 21) .
The deficits underlying alexithymia have been attributed, at least in part, to an arrest in affect development during early childhood (3, 21, 22) . In conceptualizing stages in normal affect development, Lane and Schwartz proposed an epigenetic sequence (22) in which the emergence of symbolization and the progressive learning of language lead to the formation of cognitive schemas of emotions of increasing complexity that gradually elevate the conscious experience of emotions from an awareness of peripheral manifestations of emotional arousal only (through bodily sensations or a tendency to action) to an awareness of blends of feelings and an ability to distinguish nuances of emotions. This linear model of cognitive-emotional development was modified recently by Bucci (23) , who argues that the earlier stages of concrete sensory and motoric processing of emotions are not abandoned when levels of formal, logical processing are attained. Drawing on recent knowledge from cognitive science and neuroscience, Bucci proposes a "multiple code theory," in which emotions are represented both verbally and nonverbally (24) . The nonverbal emotion schemas develop first and include subsymbolic processes (sensory, visceral, and kinesthetic sensations) as well as symbolic imagery. The verbal emotion schemas develop later and are organized according to the symbolic format of language. According to Bucci, the verbal and nonverbal schemas are connected by referential links; these are most distant for subsymbolic representations, such as sensory experiences and patterns of autonomic arousal, which may require connections with specific images within the nonverbal domain before they can be connected to language in the verbal domain.
In applying her multiple code theory to alexithymia, Bucci (23) suggests that the problem is far more complex than being without words for emotions; in some instances, the individual is without symbols (verbal and nonverbal) for somatic states. As Bucci explains, the dissociation between subsymbolic and symbolic within the nonverbal emotion schemas may allow physiological activation to occur during emotional arousal without a corresponding cognitive activation. Moreover, "without symbolic focus and regulation, the activation is likely to be prolonged and repetitive, and the ultimate effects on physiological systems to be more severe" (p 165). Depending on the degree of dissociation between somatic and motor patterns of activation and symbolic representations, and also on the interaction with constitutional and other vulnerability factors, a range of somatic disorders ofvarying seriousness may occur, from somatoform disorders to medical illnesses and diseases.
Alexithymia and Emotion Regulation: Empirical Studies
A body of empirical research is accumulating that supports the view that alexithymia reflects deficits in the cognitive processing and regulation of emotion. Less advanced, however, is research exploring the relationship between alexithymia and the physiological component of the emotion response system.
Cognitive Appraisal and Regulation ofEmotions
In exploring the perception and cognitive appraisal of emotional stimuli, 2 experimental studies found that highalexithymia individuals are less accurate in identifying posed facial expressions ofemotions than are low-alexithymia individuals (25, 26) . In addition, using a series oftasks that require matching verbal or nonverbal emotional stimuli with verbal or nonverbal emotional responses, Lane and colleagues found that high-alexithymia individuals had significantly lower accuracy rates than did low-alexithymia individuals on all verbal and nonverbal tasks (5) .
The relationship between alexithymia and emotion regulation was investigated empirically by Schaffer, who developed the Affect Regulation Scale (ARS) to assess the strategies people use to cope with distressing emotional states that might be provoked by various situations (27) . In a sample of adult psychiatric outpatients, alexithymia was associated positively with maladaptive styles of emotion regulation, such as bingeing on food or developing a headache, and negatively with adaptive behaviours, such as thinking about and trying to understand distressing feelings or talking to a caring person. In a later study with a group of male parolees, Beckendam also found that alexithymia was associated with maladaptive styles of emotion regulation as assessed with the ARS; in particular, sexual and aggressive fantasies and behaviour, such as engaging in reckless activities and drinking alcohol (28) .
Many of the cognitive skills required to effectively monitor and self-regulate emotions are encompassed in the recently introduced construct of emotional intelligence (29) . Derived in part from Gardner's concepts ofintrapersonal and interpersonal intelligence (30) , emotional intelligence includes the ability to identify and label one's own and others' emotional states, the ability to express emotions accurately and make empathic responses to others, and the ability to reflect on emotions and use them in adaptive ways (31) . These abilities contribute not only to the regulation of emotions in oneself but also to the adaptive regulation ofemotions in other people (29, 32) . In a recent study with a large community sample, the TAS-20 correlated strongly and negatively with the global emotional intelligence score on the BarOn Emotional Quotient Inventory (EQ-i) (33) and also with each ofthe secondorder factors of the EQ-i (assessing intrapersonal intelligence, interpersonal intelligence, adaptability skills, and stress-management skills [32, 34] [Note 1]).
Given that the development of emotion schemas and individual differences in emotion regulation are influenced by children's attachment experiences (24, 37, 38 ) , it is not surprising that studies with both clinical and nonclinical adult samples found that a1exithymia is associated with insecure attachment styles, as measured by self-report scales (27, 28) . Moreover, in a study that assessed the mental representation of attachment with the Adult Attachment Interview, alexithymia's facet of externally oriented thinking was associated strongly with the avoidant-dismissing category of insecure attachment (39) .
Autonomic Activity
Based on findings from preliminary studies that measured alexithymia with an unvalidated scale, several investigators in the mid-1980s suggested that alexithymia may involve a "decoupling" of the subjective and physiological components of the emotional response to stressful stimuli (40,41) (Note 2). Subsequent studies with valid measures, however, have yielded inconsistent fmdings. This may be attributed in part to using different emotion-provoking stimuli (for example, viewing emotional scenes in slides, performing mental arithmetic, or talking about an upsetting personal experience) and also to monitoring different physiological variables (heart rate, blood pressure, skin conductance, or muscle tension). Whereas in several studies alexithymia was associated with higher tonic or baseline levels of sympathetic activity, most studies found either hypoarousal or no alexithymia effect during exposure to a stressor (44) (45) (46) (47) . In a study that had research participants view an emotional film, however, alexithymia was associated with increased sympathetic arousal, indicated by higher skin conductance (48) . Such a stimulus is more likely to engage the participants emotionally. In another recent study, Luminet and colleagues (49) also used an emotional film as the stressor; consistent withthe decoupling hypothesis, a higher degree of alexithymia was associated with fewer responses at the cognitive-experiential level and greater physiological reactivity as indicated by increased heart rate.
Whereas the above studies used traditional methods of assessing changes in sympathetic activity, Byrne and colleagues (50) recently examined the relationship between alexithymia and vagal tone, which was determined by spectral analysis of continuous measures of beat-to-beat variations in heart rate. The high-frequency component of heart-rate variability is an index ofparasympathetic influence (51, 52) . Undergraduate students identified as either high or low in alexithymia were shown a series of film clips selected to induce neutral, positive, or negative emotions. Vagal tone was found to be high for low-alexithymia men and low for high-alexithymia men, especially during the emotioninduction procedure; however, vagal tone was consistently lower for low-versus high-alexithymia women (50) . Although the 2 branches of the autonomic nervous system do not function independently, vagal tone has been linked to greater physiological and psychological flexibility and resiliency in response to stressful situations and has an important role in emotion regulation (53, 54) . Hence, low vagal tone in high-alexithymia men in an emotional context is consistent with the view that alexithymia reflects a reduced ability to express and regulate emotions, perhaps by limiting the rapid expression and attenuation of sympathetic reactions. Although other research indicates that women generally show higher vagal tone than do men (52, 55) , finding low vagal tone in women with low alexithymia is puzzling and requires further investigation.
Relationships With Somatic Illness and Disease
Researchers in several countries have explored the relationships between alexithymia and various somatic illnesses and diseases, including certain psychiatric disorders with somatic presentations. Although alexithymia is considered a dimensional construct, empirically established cutoff scores for both the TAS and TAS-20 enable researchers to compare rates of high alexithymia across studies (3, 6) .
Classic Psychosomatic Diseases
Despite the origins ofthe construct, there are only a few methodologically sound investigations of alexithymia and classic psychosomatic diseases. The strongest association is between alexithymia and essential hypertension. Todarello and colleagues found a rate of 55% of alexithymia in a group of hypertensive patients in Italy, which contrasted with rates of 33% in a comparison group ofItalian psychiatric outpatients and 16% in a community sample (56) . More recently, researchers in Finland investigated a group ofnewly diagnosed and as yet untreated adults with moderate to severe hypertension and a control group of normotensive adults (57) . They found rates of 57% and 46% of alexithymia in hypertensive men and women respectively, compared with 18% in normotensive men and 9% in normotensive women. Interestingly, the association between alexithymia and hypertension was independent ofsodium and alcohol intake, body mass index, and physical fitness. While alexithymia differentiated between the hypertensive patients and the normotensive control subjects, measures of anxiety, depression, hostility, and anger expression did not.
In another Italian study, a rate of 35.7% of alexithymia was found in a group ofpatients with inflammatory bowel disease (IBD), compared with a rate of4.5% of alexithymia in a control group of healthy adults matched for sex, age, and education (58) . Alexithymia was not related to the duration of illness or the level of disease activity. In a follow-up assessment of the IBD patients, no significant change occurred in mean TAS-20 scores over a 6-month period, although anxiety and depression scores were influenced by changes in the level of disease activity (59) . These findings suggest that alexithymia is a stable trait in some IBD patients, whereas anxiety and depression are not; they are state phenomena influenced by the level of disease activity. Although a high degree of alexithymia was present in only slightly more than one-third ofthe IBD group, this finding is consistent with the view that each ofthe classic psychosomatic diseases is physiologically heterogeneous, and probably psychologically as well, and that subforms of each disease need to be specified (60) .
Functional Gastrointestinal Disorders
Although it is well known that emotions can influence gastrointestinal function in healthy individuals, the pathophysiology of the functional gastrointestinal disorders (FGIDs) and the personality traits ofpeople who develop them remain unclear. In addition to symptoms that may emanate from any part ofthe alimentary tract, patients with FGIDs tend to experience numerous unexplained nongastrointestinal somatic symptoms, as well as anxiety and depression (60) . It has been suggested that the bidirectional "brain-gut" axis allows somatic symptoms to be generated not only by motility disturbances and alterations in sensory input from the gut but also by unregulated states of emotional arousal and by mutual interactions between these factors (61, 62) .
In a recent investigation of a group of Italian patients with FGIDs (mainly irritable bowel syndrome and/or functional dyspepsia), 66% were found to have high alexithymia (63) . The FGID patients were significantly more alexithymic than a comparison group of IBD patients, and the difference remained after controlling for higher levels of anxiety and depression in the FGID patients. These results may not be generalizable, however, as the FGID patients were selected from a tertiary-care centre and are likely, therefore, to have had more psychiatric disorders and abnormal illness behaviour, and also higher rates of life stress, than have FGID patients referred to primary and secondary care settings.
Somatotorm Disorders
The FGIDs show some clinical overlap with the somatoform disorders, which also are characterized by medically unexplained symptoms. Attempts to explore the relationship between alexithymia and the somatoform disorders, however, have been limited by the difficulty of obtaining large-enough samples ofpatients who meet DSM or International Classification 0/Diseases (lCD) criteria for these diagnoses. For example, while several investigations of the relationship between alexithymia and chronic pain have been conducted (3), only 1 study included patients who were selected to meet standard diagnostic criteria. These patients were survivors of motor vehicle accidents in Canada, had complained of chronic pain for 2 years, and met DSM-III-R criteria for a diagnosis of somatoform pain disorder; 53% had high alexithymia (64) .
No rates of alexithymia are reported for patients who meet DSM criteria for diagnoses of hypochondriasis or somatization disorder. However, many researchers now question the validity of these categorical diagnoses and recommend conceptualizing somatization and hypochondriasis as personality traits or personality disorders (65) (66) (67) . Using dimensional measures of somatization and hypochondriasis, several studies have reported significant positive correlations with the TAS or TAS-20 (68) (69) (70) .
Panic Disorder
Characterized by recurrent, unexpected panic attacks that comprise intensely disturbing somatic symptoms and extreme fear, panic disorder has been described as the "prototypical psychosomatic disorder" (71) . Indeed, Nemiah (71) and Krystal (72) regard panic attacks as overwhelming floods ofundifferentiated emotions that have not been contained by higher-order symbolic representations and are expressed as a profound autonomic disturbance. Empirical studies have reported rates of alexithymia as high as 47% and 67% among patients with panic disorder, compared with 13% in patients with obsessive-compulsive disorder and 12.5% in patients with simple phobia (73, 74) .
Eating Disorders
Even before the alexithymia construct was formulated, Bruch observed that patients with eating disorders not only have difficulty in recognizing and accurately responding to certain visceral sensations, but they are bewildered also by their emotions and have difficulty describing them (75, 76) . Empirical studies have confirmed these clinical impressions; reported rates ofalexithymia range from 48% to 77% for patients with anorexia nervosa and 40% to 61% for patients with bulimia nervosa (77) (78) (79) (80) (81) .
Although alexithymia is unrelated to eating-related attitudes such as drive for thinness and body dissatisfaction, it is associated positively with psychological characteristics that pertain to difficulties in self-and affect regulation, such as interpersonal distrust, ineffectiveness, and lack of interoceptive awareness (82) . Some of the symptoms of eating disorders, such as starvation, bingeing, vomiting, and hyperactivity, have been conceptualized as attempts to regulate distressing and undifferentiated emotional states (3, 83) .
Potential Confounding Factors
There are several potential and important confounding variables in the above studies. For example, many of the studies failed to control for the effects of certain biological and psychosocial risk factors such as sex, age, socioeconomic status, smoking, and alcohol use. Moreover, because of the crosssectional design of the studies, it is not possible to make any causal connections between alexithymia and the various illnesses and diseases. Alexithymia might be merely a state phenomenon secondary to the emotional distress evoked by an illness; alternatively, it might reflect a psychological change that occurs in response to physiological changes brought about by a somatic disease. Although the latter possibility can be evaluated only by prospective studies in which alexithymia is assessed before the onset of disease, several longitudinal studies, including the 6-month follow-up study of IBD patients mentioned earlier (59) , have demonstrated that alexithymia is a stable trait in contrast to functional somatic symptoms and psychological distress that change over time (84, 85) . Further support for the view that alexithymia is not a reaction to emotional distress was provided by a study of apparently healthy women who completed the TAS-20 after they underwent a gynecological examination and Pap test but before they were told the results; women found to have precancerous lesions of the uterine cervix were significantly more alexithymic than those without dysplasia (86) .
There is evidence also that alexithymia has some value in predicting health changes beyond the predictive ability of other well-known risk factors. For example, in a 2-year follow-up study ofpatients treated for somatoform disorder or panic disorder, alexithymia was found to be a significant predictor of persistent somatization independent ofother types ofpsychopathology, severity of illness, and sociodemographic variables (87) . There is evidence also, from a prospective epidemiologic study of more than 2000 middle-aged Finnish men, that alexithymia is predictive of mortality by any cause over 5 years, independently of other well-known risk factors. aside from suicide, homicide, and accidents, however, specific causes of death were not reported (88) .
Mediating Pathways
If alexithymia is a risk factor for somatic illness and disease, there are several potential pathways whereby the associated emotion dysregulation could influence bodily processes. As outlined by Lumley and colleagues, these pathways include unhealthy behaviours that are often associated with alexithymia, such as substance abuse and disordered eating, as well as possible sustained arousal or dysregulation of the physiological component of emotion response systems (89) . Although knowledge of the physiological correlates of alexithymia is currently inconclusive, some of the somatic disorders that coincide with high rates ofalexithymia are knownto be associated with a sympatho-vagal imbalance. Essential hypertension, for example, has been linked not only with heightened sympathetic activity but also with reduced vagal tone (90, 91) . Heart-rate variability and vagal tone are reduced also in panic disorder (53, 92) ; and poor vagal tone has been identified as a possible mediating mechanism between personality factors and gastric symptoms in functional dyspepsia (93) . Moreover, panic disorder is associated strongly with some FGIDs, which has led to the proposal that these disorders might share a common pathophysiologic mechanism (94) . Should future studies link alexithymia with reduced autonomic flexibility, such a functional disturbance maybe present in varying degrees across a range of somatic illnesses and diseases.
Some research suggests that the association between alexithymia and morbidity may be due to the effects of alexithymia on illness behaviour (such as symptom awareness and complaints) and care-seeking (95) (96) (97) . The association with somatization and hypochondriasis, for example, maybe a result of focusing on, amplifying, and misinterpreting the somatic sensations that accompany emotional arousal (3) . There is also evidence that alexithymia can have a negative influence on the quality of life in patients with a chronicdisease (98) .
Neurobiological Studies
Ever since Nemiah and Sifneos postulated a possible neurobiological basis for alexithymia (2, 99) , investigators haveattempted to identify neural correlates of the construct. Following the observation that "split-brain" patients manifest certain alexithymic characteristics, Hoppe proposed that alexithymia may involve a "functional commissurotomy" (100,101). This proposal is now supported by findings from2 studies that used a tactile finger localization task to test theefficiency of interhemispheric transfer. In both clinical (102) and nonclinical populations (103) , alexithymia was associated with a deficit in the bidirectional transfer ofsensorimotor information between right and left hemispheres. Although further studies are needed that use tasks involving the interhemispheric transfer of emotion-laden information, the present findings suggest that the salient features of the alexithymia construct reflect a limited capacity to coordinate and integrate activity in the specialized cognitive, imaginal, and emotional processing systems of the right and left hemispheres (104) . The findings are consistent also with Bucci's proposal that alexithymia and the somatic disorders associated with it may involve varying degrees of dissociation between the analogical and global nonverbal representations of emotions-which are dominant in the right hemisphere-and the more discrete, "nameable" images and words-associated with the left hemisphere, the primary site of symbolic processing (23) . It is important to note that the quality of the emotion schemas and the referential connections between the symbolic and subsymbolic elements influence the cognitive appraisal of emotional stimuli and consequently affect the regulatory feedback to the amygdala via neural pathways from the prefrontal cortex (32, 105) .
A second line of investigation, and one that is likely to gain greater importance in future studies, has been the use offunctional brain imaging. In a positron emission tomography (PET) imaging study with a small group ofwomen, Lane and colleagues (106) found a positive relationship between high scores on the Levels of Emotional Awareness Scale (LEAS) and increased activity in the right anterior cingulate cortex (ACC) when emotions were induced either by films or by recall of personal experiences. Although the LEAS correlates only weakly, albeit negatively, with the TAS-20 (107) , this fmding led to the speculation that alexithymia might be associated with a deficit in ACC activity during emotional arousal (108, 109) .
The ACC plays an important role in emotion processing and responding; it is involved in generating conscious awareness offeelings by holding information in working memory, and it helps orchestrate the physiological and motor-expressive components of the emotion response system (110) . Altered functioning in the ACC might contribute to an autonomic imbalance that could lead to somatic symptoms (109) . As Le-Doux (111) and Heilmann (112) point out, however, the ACC and other parts ofthe limbic system do not operate in isolation but are functionally intertwined with higher areas ofthe brain. There is evidence, for example, that the right hemisphere is preferentially involved in mediating autonomic responses to emotional stimuli (54, 113) and thatthe left hemisphere exerts some type of inhibitory control over this function (112) . Impaired interhemispheric communication could lead to extreme dominance of the right hemisphere in controlling the level of activity in the autonomic nervous system.
Given that dreams yield information about a person's capacity for symbolization, and given clinical reports that the dreams of alexithymic individuals are either undisguised or resemble waking thoughts (3, 114, 115) , some researchers have begun to investigate possible variations in sleep physiology associated with alexithymia. A recent study with a small sample of healthy young adults not only confirmed that the dreams of alexithymic individuals are less imaginative than the dreams ofnonalexithymic individuals, but found also that the rapid eye movement (REM) density (total number of eye movements divided by the number ofREM periods) was 50% less in the alexithymic individuals (116) . Moreover, the alexithymic individuals spent significantly less time in stages 3 and 4 of sleep than did the nonalexithymic individuals.
Although the functions ofREM sleep are still not well understood, it is thought to play a role in the processing of "procedural-implicit" memory and also in the consolidation, integration, and processing of emotion-laden information (117) (118) (119) . The reduced REM sleep of alexithymic individuals might represent a limited capacity to process intense emotional experiences. Given that slow wave sleep is thought to reflect ongoing body repair processes, the finding ofreduced stage-3 and -4 sleep in high-alexithymia individuals in good health is intriguing. Further research is necessary to replicate the findings from this preliminary study and to clarify their significance.
Treatment Studies
There is general agreement that alexithymic characteristics are difficult to modify (3, 21) . While Nemiah and Sifneos recommend supportive rather than interpretive forms ofindividual psychotherapy (2, 120) , others suggest specific psychotherapeutic techniques applied to individuals or groups (3, 21, 121, 122) . In a study with a group ofbulimia nervosa patients, for example, de Groot and her colleagues (78) reported a significant reduction in mean alexithymia scores following completion of a 9-to l O-week day-hospital treatment program, which included intensive group psychotherapy that focused on relationships and family interactions, as well as on nutrition and symptom management. These investigators also emphasize interventions aimed at enhancing emotional awareness, including directing patients' attention to nonverbal manifestations of their emotions (123) . To date, however, only 1 study has explored the benefits of reducing alexithymia in patients with a somatic disease (124) .
In that study, 20 postmyocardial infarction (post-MI) patients received 4 months of weekly group therapy. The group therapy techniques included relaxation training, role-play, and the promotion of nonverbal communication, as well as interventions to facilitate verbal emotional expression and attention to dreams and fantasies. A comparison group of 17 post-MI patients received 2 educational sessions over 1 month that focused on information about coronary heart disease (CHD). At the start of the study, the mean alexithymia scores of the 2 patient samples were not significantly different. All patients were retested for alexithymia at the end of therapy and 6 months, 1 year, and 2 years after completing therapy. Whereas the patients who received group therapy showed a significant reduction in the mean alexithymia score by the end of treatment (which was maintained throughout the 2-year follow-up period), those who received educational Vol 45, No2 sessions had no significant changes in mean alexithymia scores between the initial testing and any ofthe follow-up periods. Over the 2-year follow-up period, patients whose degree of alexithymia had decreased from high to moderate or from moderate to low in response to group therapy experienced fewer cardiac events (reinfarction, sudden cardiac death, or rehospitalization for rhythm disorder or severe angina) than did patients whose degree of alexithymia had remained unchanged (124) .
Although this study needs to be replicated by other investigators, the results suggest that group psychotherapy incorporating specific techniques can reduce alexithymic characteristics and that for many patients this change can be maintained for at least 2 years. Moreover, a reduction in the degree of alexithymia seems to favourably influence the clinical course ofCHD. Applying Bucci's multiple code theory (24) , it is tempting to speculate that these benefits were related to an increase in the verbal symbolic elements of emotion representations or to enhanced connections between symbolic and subsymbolic elements, which potentially could be achieved by the specific psychotherapeutic techniques employed. While relaxation training has been shown to increase vagal tone (125) , which may protect against arrhythmias and sudden cardiac death (51, 92) , enhancing the quality of emotion schemas may also improve autonomic flexibility and balance.
Conclusion
Although emotions are rooted in biology, they bridge mind and body; their cognitive-experiential component is involved in the self-regulation ofstates ofemotional arousal. The theoretical proposal that alexithymia reflects deficits in the cognitive processing and regulation of emotions has rendered this construct heuristically useful in exploring the role of personality and emotions in the pathogenesis of certain somatic illnesses and diseases. Clinicians working with medically ill patients, somatizing patients, or patients with eating disorders or panic disorder should be alert to high degrees of alexithymia and associated difficulties in emotion regulation, which may contribute to presenting symptoms, abnormal illness behaviour, or maladaptive modes of emotion regulation that can impact adversely on physical health.
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Clinical Implications
Patients with high degrees ofalexithymia are likely to show insecure attachment styles and maladaptive modes of emotion regulation.
Alexithymia has been found to predict mortality from all causes over 5 years in middle-aged men, independently of other risk factors.
Specific psychotherapeutic techniques may reduce alexithymia and thereby potentially benefit physical health.
Limitations
Empirical studies of the relationship between alexithymia and somatic illness and disease are mainly cross-sectional in design.
Investigations ofthe autonomic activity associated with alexithymia lack a standardized methodology.
Findings from treatment-outcome studies are preliminary and require replication with larger samples and with a variety of somatic disorders.
